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Signal-to-Noise Ratio) &&m$&XffilE&ft5<Dkmm<D®%:&nZ>Z.b&X%Z>o 
Z.<D1&^ ^^>:/>tf/l^tet>AWGN(Additive White Gaussian Noise)ii{§ 
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[0006] m2itti?~u~ -ya^4^—^mm^m^n^/^^VTmmmw:io(D 
[ooo7] -^/^^vrmm mmion, ^^u—>ay^<^>^m^n^mu m 
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£oT26. 6° <Ditnmm^M^mud^<om»->>^^<D^^ir 0 
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[0015] *fcEl5fc:, &&mi8\££Z&mm<DIJ&ftkQf&ft<Dmtt&1r 0 m5K&tfZ 

o 

[0016] ^X^y\i o ^m2^X^m^(D4^^/U^^S 0 =LS 0 S° S° S°] = [( 

12 3 4 

l l), (-i D, (i -l), (-i -i)]^mi-^omuT#^m^rij-r4j« 
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[0026] W^3Mf ^x--^?rI^^U ? Q^^^^S^v'^>V 

$rt&&f&irzn2(DiQ&j$.^mb, mmm2<DiQ&j&^mK£mtbtitc^>'y$/v 
[0027] tmmm^wtK&ox, htht(D^m^^/^K 

tV{i256QAM_h{C0f^Sfc(tMV>TiflS$tl^)o 3fU<^IQ#l«I8^J; 
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xfxnQf$ft&4^?--y--7 f -r%m2<D4^?--v—/<t, namM2(D^?—v—s< 
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[0030] *mw<Dmmmm mmi*. mmmm^mK Qps^m^nw mmiLm\mm 
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iyi/7$/v&m>Z.b&X-%Z£? t£&£ 0 

[0032] ^mmcommmm mmn. mm^^mK BPSK^ii£fTV\ mm&temm 
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^^tciQ^mm^xi^tQ^tiz^mir^m^u^o 

[0033] Z.(Dffif&K£tl^ BPSK^^/^^ieQAMO^^W—v/a^y^^— ^ 
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[0037] ^(Dlfl^ctCitU;?, BPSK^^^>^^16QAM(D^i/^l/--i/3^^^--^ 

[0038] &mw<DmMmm mwn. mmmm^^K mmm2(DiQ^^^zxm^ 
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[oo4o] *&mv>mm&.fe mmi*. ^i^bQ^t^mr^iQ^m^mt 

&<Di/^MZL*5ftZVyh&<Dttm±mit (LLR) *»fflU -£<0fcr5*fe0>LLRte 

[0041] IQ^#^^J;«9#fe^, f>tt>^©*WV>^^J;iJt>19^ 

*5(t^tVh^OLLRfia^fflV ^TLLR^-r^-^-et^^^^^VK^I^^^ Q 

&&<Dmn*&mjfc&. mm-r^^tc<DX\ tto^v^^t^Tnt 
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[0046] vs/tVi/t(D^y^;Ki, -fi1=BIe]^gBl02fc4oV^-C, 26. 6° +14.0° =40. 

6° ffc*Basl5ME$;ix3 0 r^(Cj;«9, 4oOQPSKv-^/V^ N 08^^" 256 
QAMi/^#/V-_h^40. 6fc^V^-CIHM$^„ 

[0047] iiLmmm^thtc^^M^ iQ^mmo3icx^xi^tQ^K^m^ti^> 

„ ^T*IQ#lttSBl03te. alSOIQ*ft*^14. 0° M\,^tcIQ®i&mmfcVXI}&ftk 



WO 2005/032021 



11 



PCT/JP2004/014216 
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[0050] ^/&m07te. ^yyyl04^hmtl^tlttL^t4>^'-V—^106^hmt}^ 
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[0052] 13 1 1 112 \tt&&&1^I&&kQ&&<Dltt&&*i'o ZZ.T*tfr(>f 

-y ~snii(D4>*~y— -ybux. i#g KXii^frtm ^3#@ 

#U 2# g fcA;>j£*LfcfI-5§-2rl# g fctttfcU 3# g KA^ftfdf ^-£r4# g 
tffi^L. 4# g KA^frfdf ^Sr2# g ^ttl^-ra^^- vas&J&**vCV 

(Dt-fZo H^t-s ±iLfcioB®^^- ywno6<zxv*— y— ^f* 

% H9i*WJ;5l:, i#g f-A^^fcff #Sr2#B i-tU^U 2#g t£Aij£ 

Mtmttsm g icffl^u 3# g \zAfj£tiitm^&4%r g i-m^u 4# g ^a 
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[0053] mn tastt&B&ru - uj 4o^QpsKi/^vw#^^i-o - r-e, i m 
s °, s °), (s °, s °), (s °, s °), (s °, s °)itm-?b.2\Ein<D^?-v 

II 4Q 21 1Q 31 2Q 41 3Q 

II 2Q 

S \ S (S \ S *), (S \ S ')lbm~fZ.b&X%Z> 0 ^XMz-liS 

21 4Q 31 1Q 41 3Q II 

x S 1 ^^ 1 ^>^i:(DQPSK^X^7K/V2il(D^^•^t>o-CV^^ 0 

2Q 

[0054] {fib, _h|E^mt-*5V vT, j — T4J teQPSKfc £9# W54o<D 

^ri j ttiH g <D4y& — y — ^&MffiM&titc&<Dfm^%^'i~b <D ti~<5 0 0>J*.fc£ 
^^l:V^10l^^:^^tV^a#<DV^/^l«,I^^tJ ? Q^^fflv^T 

x s °=(s °, s ^©^fc^m^nsfco^-rso 

1 II 1Q 

[0055] £-J&g|J112B\ s^y7Tl09frbmtl£tltcIf&ftb^?—y—'nilfrbMfi^ 
[0056] Z.<D*ei?~U— i/al/f^/*— isn&tiMZisV T/W^ Wl^i&g& (S/P) 113 

*«9, ^yr/w-?9wi^*sp(s/p) ii3S.t5^ffiii7— y^jfegp(iFFT) 114 

^/^m^m^T^^y<—hm(Dmm^mmm^m^tLt^ r^r-ri i6£ 
frvxmmztiZo 

[0057] ^|IM©^O^/^^yTallft^«100<^»j^^m^oV>Tlfe^ 
§26.6° +14.0° =40.6° <D&ffimmtim&ft5b&K, ^SP107^J;SIQ 
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i,xmmirz>z.b&x%z>£5iztf:z> 0 -0>jj&^ qpsks/^/mcoivc, '&3&<d*: 

[0058] ^RJOTll^-rJ;?^ f-^-yyTl^f*3# g ©QPSK^^SrlS^O^ 
^^ryT4Jcttl# g OQPSKi^>^/W*l^<3^aK/l^<DfiJt5>* s Ee$4x5«t 

[oo59] w*.^ *tma>mmwi* ^:/^yr2<Dimi&n R 0 sc^ium}»^ 

[0060] *KbT^lfe0^j»lCj;tttf, ^13^102^526. 6° +14.0° =40. 

o 

[oo6i] (mm<Dmst2) 

m7b<DW&m&iz-m— ^#sr#bT^-riai3^, ^^^©^/v^-ry 
ri§»i^^t 0 ^i^^-Yyr^fa^«2oo«, m^mm^2oijkxjnQ 
&8m202<DmtfL&mti:z>z.bk. {fcmm$m203&m-rz>zb&&^x. mm^m 
mi<n^^**vTmmmmootmm<Dmf&X'f£Z>o 
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[0062] fltfBIaHB!fB201tt, -r^tVi/#<DQPSKv-^VKC*j-LT26. 6° <D&1®®m 

[oo63] iQ^mmo2i±.mm<omm<oiQ^m^io3itmmiQ^m^^it<o\zM\^ 

[0064] #*||HHE|fP203tt, &mUl07frb&t)Zflt&^/V(D®te*. 14. 0° HIte$ 
•fr^o ZJM£&)^ HUOt^-T^?^ 16QAM<^^^Vv^256QAM©ff -5§-j&± 

[0065] <>itQ,mM<DMMlX~mi.ttl\BifcUl02iZ£^X26. 6° +14.0° =40. 6<D 
(D^IhI^§|S201, 203£s2ttTQPSK^#Vw£JlR&16QAM % 256QAM_hlC 

[0066] fa<i,x%;mn<Dj&nfc£tut s ^m^^(D^m^2Q. 6° m^-iir§iii^> 

{M©teSP2oi^, m<aiQ#&£g|5202<^ sgitf>f^-y wnoe^ uikdiqi^ 

*»107£, ^$nT#^tvfci/^W^14. 0° mte£-#5l£2<Z>{fc^m^g&20 
3£, |g2<DIQ#||ft§|$108£. ^2^-f>^— y-^llli!, m2(DlQ&&Mll2b, % 
2(DIQ^§|51 12^J;«9#e>^v'V^Vv§r^f -t-S^lff g&^BSWcr^J;^ ^ 

ff^200£3l§iT^5o 
[0067] (Hife<D^1lB3) 

z.<Dmm<Di&mx}^ mm<Dmmi j ^mm<Dmm2xumvtc^/^^vrmit 
mm^h^m^^mmm^^^^vT^mmm^^^xmm-r^o mi4K 

[0068] ^/l^^yT§:{f §£fi300te. T^7^301-T?§:{f Lfc**S$|{§ ^KM^XmB^ 
^mX^tzM. y^&|flUFFT)303to£tt}-t-5o FFTg|3303}*^-^=ar-Y 
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£.mmmztiz>o ^mmm^tit^^^-^a^^-^^y^M^ iq# 

[0069] io^ittlHSsoste, &i/^7$*&if8.ftbQj£#lz$rffi-rz 0 ^xiQ^mmo5\t 

[0070] j4+SHIte§t5310«, A^$tvfcl6QAMi/^/K^LT. -14. 0° ^^rHIfe 

16QAMv'^VV« x LLR-^^|fi5330<DLLRti-^:§P312^)^t±i$^o 
[0071] LLR#i^gB312te\ A^UfcieQAMi^^cD^MSifc (-T&^LLRrLog 
Likelihood Ratio) fii<Sr4fc*s/h#5fc#\ i(OLLR{fi:^g||f|5311{C5IIWi-So LLRff 
^gP3 1 20M3S(-OV ^T*^ ^m^i-§ 0 LLRff ^|fP312^A^J$tV^16QA 

(o, 0), (l, o), (o, l), (l, 1)£U IH9(^i-J;5^^-y-^ 

>3^-e^$tvSif^^^i:^ 0 m9£MV^— y— zf'<#— > 
Zm^^tcb'TZb, li/vsi?;HH:(0, 0, 1, DtofcO, 2v^tf>B 0, 0, 0)b 
3-»TK/VBtt(0, l, 1, 0)^9x4^^/VB{*(l, l, 0, l)£fc5 0 
[0072] LLRfj-^t|fR312«LLR?rlf5/h^{3:tf^-rS 0 1 i/i/T^/V- B <DLLRff*^}dOV N T 

<£*£;&&^U •ttS^^Sr^i-o Hd»fet>W&36»3&J:5»!:, lfcVfB£2fcVhBfil 
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-(x+A)/2 cr 2 

LLR - — - -0) 

-(x-A)/2CT^ 

e 

[0073] lfcVh @ t3tVh g , veyY @ £4lf 5* @ ^^H^oTl ^<DX\ ftffim 

HXfr^yhcDLLRmZftMlstc^ 3&yh @ . 4^yh g £^*l^*b^fV*-y- 
^317. ^UT, lt>hg^>-^-y-^03tVh@^^ 

§P319T^^i-^^*ic % 2fcVh g i:^^— ^(7)4fcVb @ $r^gP3201?^ 

[0074] ^JgO^O-v/V^^-vyr^ff ^M3OO(D»j^^m^oV^Tia0^ 

[0075] b^X, ze>m. ^>tf;vm^y~—V>y<D^tf^ft&tttz.)b^ =t^?u—> 

Hi/&jEjjmbt£hi&\ *:<Dtc$>^ m&tmm<Dmm&mxfe2\Ein<DmM®!m& 

n?Z.ttfX%?& \ «T\ -^/^^VT^m mM300\zm^Xi^ LLRtf^gR3 
12K£oX\?yhm<D±m&WMU ftMmillZX^XVyhmttm&ftM-fZo 
^XlAM&j&fcmZfTOZ.tKXJO. ii©^l^*> (^D^O^CD^^ 

— ^a^-r^— ^mm^n<>xmmvfc^y^/^^<Dmm^>^^m5ti 
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[0077] K&±m&mM<o]&mx*te > Q^^^-v-^i-^m^-^^^xnm^tc 

#—V—yirZ>£?izVXh£\<\ 

[0078] ~ntc±mmiM<Dj&mixfe, -^tv^moi xQPSKmm^m^m \ i^^m 

^SP102-T?26. 6° +14.0° ^ffi^|slfe$^ IQ^HI§P103-ei4. 0° -flgV^cIQ 
^mmKVXim^tQm^^m^^tKX^,QPSKiy^/^h256QAM 

*ftwnz.frw&b-f , ^y^^ioixBPSKmm^m^m\ ammmmo 

2X45.0° +26.6° ^^Hl^iir, IQ^HISB 103^26. 6° fgV ^cIQflSrS 
miZ.L,XI$.ftbQf$.ft%frmrtUt. BPSK^#7l^ibl6QAMO^i^V— 

[0079] mm^±MWfe<DT&M2X\'Z, ^^tV^lOl-CQPSK^^a^rff V \ 

m^§P2oi-e26. 6° ^^[n^^^^ % ^ditegi5203-ei4. o° ti&m* 

tV^§|5101-eBPSK^|)IMa^^TV^.^IHI^IH5201T*45. 0° ^^rlU^-fr 
ZtMz., $mm$BM20ZX26. 6° {tm*m$K^M, BPSK»^7W>>bl6 

[0080] &fc±fe#ISm(D^^te,&ffiim^ 

, — jt£#Jt^ BPSK, QPSK, 16QAM, 64QAMt£b*<D&m%tlftmWt<Dh<Dla 

[0081] tan(0) = 1/n (n{*^fi#C) -(2) 

BEg-rs^fcfcoTJ*, (2)^#J;bT^:+BlfiI^a^tf9J;9^-rtv{iJ:v\ H 

±3ZEUfcHifeO^-efflV>fc, 26. 6° tttan( 6 )=\/2^7f.f^T\%Xm, 
1-4-. 0° tttan( 0 ) = l/4£^1~{iiT*&»9, M^t>{-(2)^2p"f 5<jrefc3 0 
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[0082] $biz±%i&mM<oi&m-ete, *mw&. ^^^vrmmmmioo. 200^ 
[oo83] *fc, ±m&mn<Dmm<D&wKm^tc&mmyvv?n, mmm^nmmm^ 

[0084] LSI^bfc^ ^M»S<DjgV^J;<9> IC, iX^ALSI, ^ — — LSI N ? 

[0085] ^®i^>fb^>^fe«Lsi^Psst<D-e«^< , stfm m&w£%mzfu±yy- 

X*m^iL-Xi>&\,\ LSMitm^ ^n^Ai-5-^Rrfg&FPGA (Field 
Programmable Gate Array) ^\ LSI\H&<Dm&^/^<DmM^Wtfe&¥fffi&"SW£V 

[0086] tsbia*. ^m^m^mmx^m^-r^mm^x^si^m^^mmM 
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